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THE  BOSTON  COLLOQUIUM.
order to admit one, two, • • •, independent exact differentials of this first kind might prove an accessible and profitable subject for further inquiry. To extend this inquiry to surfaces in hyperspace would require a systematic preliminary study of curves and surfaces in such a space not yet completed.
§2. The Existence of Surf aces of Given Character, in particular HypereUiptic Surfaces.
If a surface in  threefold space,/= 0, possesses exactly two linearly independent exact differentials of the first kind
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then every algebraic curve lying upon it has the same two independent abelian differentials of the first kind, and hence these integrals have four independent sets of periods. It can be proven easily that the geometrical deficiency of the surface is
and that the expression
QP,
/:       /:
is the double integral of the first kind, finite for all  boundary curves on the surface.
Conversely PIOARD shows, (/. e.) that if :r, y, z are given as fourfold periodic functions of two independent variables, the locus of a point (x, y, z) is a surface of this sort. For a simplest illustration let the functions reduce to elliptic, and in the Weierstrass notation set
x = p(u\    y = p(v),    z = p'(u) + p'(v).
This gives an equation between x, y, and z:
or for brevity
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<73> can be determined by first finding the multiple curves and points, and then counting the conditions imposed by them and by the identities (6) and (7), or (9) and (10).
